Differential effects of 3 dipyridyl isomers on hepatic microsomal cytochrome P450 and heme oxygenase in rats.
We compared the effects of 3 dipyridyl isomers, 2,2'-dipyridyl, 2,4'-dipyridyl and 4,4'-dipyridyl, on hepatic microsomal heme oxygenase and drug-metabolizing enzyme activities in male rats. 2,2'-Dipyridyl increased cytochrome P450 (P450) content at lower doses, but decreased with increasing dose levels. Immunoblot analysis revealed that 2,2'-dipyridyl did not induce both P450 1A1/2 and P450 2B1/2, in contrast to 2,4'- and 4,4'-dipyridyls, both of which were inducers of either P450 1A1/2 and/or P450 2B1/2. Some drug-metabolizing enzyme activities gradually declined with the increasing dose level of 2,2'-dipyridyl. 2,2'-Dipyridyl was able to induce hepatic microsomal heme oxygenase in a dose-dependent manner, but 2,4'- and 4,4'-dipyridyls did not, even at the highest dose (0.80 mmol/kg) examined. Treatment of rats with 2,2'-dipyridyl resulted in the increase of glutathione (GSH) content in a dose-dependent manner, but not 4-substituted isomers. A time course study with 2,2'-dipyridyl revealed that it produced a significant decrease in hepatic GSH content at early time periods (2-6 h) after its administration with an inverse increase in heme oxygenase activity. The present investigation has revealed that in contrast to the induction of P450 by 4-substituted dipyridyl compounds, 2,2'-dipyridyl is a novel inducer of hepatic microsomal heme oxygenase, together with the change in hepatic GSH content. This study would provide information on the differential effects of simple dipyridyl isomers on hepatic enzymes involved in heme and drug metabolism.